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Nutritive Values of Native Plants on Forest
Rano;e in Central Louisiana"
By
Robert S. Campbell, E. A. Epps, Jr.,
C. G. MORELAND, J. L. FaRR, AND FRANCES BONNER"
The generally low productivity of cattle on forest ranges in Louisiana
and elsewhere in the South is common knowledge. Small calf crops, low
weights, and high death losses all reflect this poor productivity. The
causes usually include poor breeding and low grade of livestock, failure
to control diseases and parasites, and inadequate nutrition. A great deal
of research has been done on animal breeding and health, and on the
use of improved pastures to raise the level of nutrition. It is only in very
recent years, however, that attention has been turned to the forage values
of the forest range itself (2).
This bulletin is the first publication of detailed chemical analyses of
range forage plants in Louisiana. It evaluates the important range forage
species at different stages of growth; considers the effects of such factors
as timber type, burning, grazing, and fertilizing on nutrient content;
points out the deficiencies in acttial cattle diet at various times of the year;
and stiggests ways of meeting these deficiencies.
Methods
The forage samples were collected over the period 1944 through
1949. They were taken mainly from an experimental forest range in Grant
Parish, in central Louisiana. Species samples were gathered at various
stages of growth from marked areas. Composite cattle-diet samples were
collected to represent actual cattle grazing at monthly periods. Com-
posite grass samples to show the infltience of timber type, burning, and
grazing were obtained from marked areas in a special study in 1945 and
1946.
'
All samples were air-dried and sent to the Feed and Fertilizer Labo-
ratory of Louisiana Agricultural Experiment Station, where the chemical
'Investigations were conducted cooperatively by the Forest Service, U. S. Dept. of
Agricidture, and the Louisiana Agricultural Experiment Station.
-Robert S. Campbell, Chief, Division of Range Management Research, Southern
Forest Experiment Station, Forest Service, U. S. Dept. of Agriculture. E. A. Epps, Jr.,
Chip*: Chemist, and C. C. Moreland, J. L. Farr, and Frances Bonner, Chemists, Feed
and Fertilizer Laboratory, Louisiana Agricultural Experiment Station.
'Italic numbers in parentheses refer to Literature Cited, p. 19.
analyses were made according to methods of the Association of Official
Agricultural Chemists (1). All together, over 300 samples were taken;
some 200 were analyzed for moisture, crude protein, ether extract,
nitrogen-free extract (mainly starch), crude fiber, total ash, calcium, and
phosphorus. For the remaining samples, only moisture, crude protein,
total ash, and calcium and phosphorus were determined.
Total moisture and free moisture are here expressed in terms of the
green weight of the forage sample, bound moisture in percent of air-dry
weight, and nutrient contents in percent of oven-dry or moisture-free
weight.
" Nine percent crude protein in the cattle diet is ordinarily considered
adequate for maintaining breeding herds. This standard was used as a
guide to the approximate nutritive value of individual species and of
composite grass samples under various forest conditions.
The 9-percent criterion assumes that digestibility of the forage re-
mains the same throughout the year. There are indications, however,
that digestibility of green roughages decreases as the growing season pro-
gresses.' For this reason, percentage estimates were made of the digestible
protein and total digestible nutrients in composite cattle diet samples.
Diet deficiencies and needed supplemental protein and energy feeds were
then computed by comparing these estimates with nutrition standards
derived from recommendations of the National Research Council (7).
The Council's recommendations for beef cattle are calculated for
large animals-for example, pregnant cows expected to weigh not less
than 1,050 pounds before calving. Cows on southern forest range com-
monly weigh only 650 to 700 pounds at calving time, but with adequate
nutrition they should weigh about 800 pounds or more. Adaptation of
the Council's nutrient allowances to southern range cattle suggests the
following approximate requirements for wintering pregnant beef cows
(weighing 700 pounds in the fall) to attain at least 0.5 pound gain per
head per day: . .
Daily feed per animal, pounds • '
Air-dry basis ' - 18.0
Moisture-free basis
.
-
16-5
Digestible nutrients (moisture-free)
Percent in forage 55.0
Daily per animal, pounds • . 9.0
Digestible protein (moisture-free)
percent in forage 5.0
Daily per animal, pounds -8
Calcium (moisture-free)
percent in forage -20
Phosphorus (moisture-free)
Percent in forage -18
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The nutrient requirements for cows that are nursing calves, and
for normal growth of heifers and steers, are higher than these.
Protein and Minerals in Major Range Species
Table 1 shows the crude protein, calcium, and phosphorus of the
principal species grazed by cattle in central Louisiana. Grazing observa-
tions on many of these species are summarized by Langdon, Bombard,
and Cassady (S).
The values in the table are averages, except where only one analysis
was made. There was, of course, considerable variation: For example, the
full-leaf stage of pinehill bluestem had an average crude protein content
of 5.99 percent, the lowest of the 11 values being 4.65 percent and the
highest being 7.90 percent. The important point is, however, that with-
out exception the bluestem grasses contained adequate crude jirotein (9
percent or more) only in the young-leaf stage, which lasts bvit for a few
weeks in spring. These bluestem grasses made vip 63 percent of the
average yearlong diet of cattle on the study range (2).
A few of the other grasses, such as green silkyscale, carpet grass,
Dallis grass, and the early growing panicums, provided adequate crude
protein in full-leaf or mature green stages or both.
Eight broadleaved herbs (forbs or weeds) were collected at the
stage in which they were being grazed by cattle. While all of them pro-
vided adequate crude protein, they were grazed only for short periods.
Browse plants with green leaves had good protein content, but
were only nibbled by cattle in winter.
Calcium was adequate or nearly so in all of the samples analyzed.
Grasses had their highest phosphorus content in the young-leaf stage,
but even that was insufficient. Various of the grasslike plants, forbs, and
browse had adequate phosphorus.
Grazing, Fire, and Other Factors Affecting Protein
and Mineral Content
The crude protein and phosphorus content of the forage is high-
est when the plants are in the young-leaf stage, ordinarily in early spring.
Several additional factors, such as grazing, burning, and soil fertility,
also affect protein and mineral content of forage.
Grazing or frequent harvesting is much more important in maintain-
ing high protein content of forage than is generally realized. Grazing
or harvesting removes the accumidated growth and stimulates new
young growth that is high in protein.
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Tahte 1. Crude protein, calcium, and phosphorus content (moisture-free basis) of
forage plants at different stages of growth. Central Louisiana, 1944-49
Stage of Samples Crude Calcium Phos-
Species
1 U \V LI 1 protein phorus
Number Percent
GRASS E S
A nchopogon divergens
pinehill liluestem young leaf 3 10.33 0.26 0.15
full leaf 11 5.99 .30 .10
mature (green) 4 4.9.S .29 .06
winter rough 9 3.15 .24 .05
A. subtcnuis
fineleaf 1)luestem full leaf 1 6.73 .24 .07
A. tener
slender bluestem young leaf 3 10.83 .30 .14
full leaf 3 6.88 .25 .09
mature (green) 1 3.48 .20 .04
winter rough 1 2.80 .24 .04
A. teruarius
paintbrush liluestem full leaf 1 6.05 .39 .11
A. iiirginicus
yellowsedge' bluestem winter rough 1 4.85 .20 .05
A nlliaeiiantia villosa
green silkyscale full leaf 1 8.89 .20 .09
Axonopus affinis
carpet grass young leaf . . 2 13.05 .26 .14
full leaf 3 10.72 .27 .11
Miihlcti bevi^id exp(uis(i
cutover muhly winter rough 1 2.83 .23 .02
Panicum aiigiistifoliuin -
narrowleaf panicum mature (green) 1 6.77 .21 .07
P. Iauiigit}Osum
woolly panicum young leaf I 16.33 .14 .15
full leaf 2 12.36 .24 .14
mature (green) 1 8.68 .35 .10
P. sphaerocarpon
roundseed panicum yoimg leaf 1 13.38 .26 .17
mature (green) 2 7.24 .30 .10
P. virgatum
switchgrass mature (green) 1 6.63 .25 .11
Paspalum dilatatuin
Dallis grass mature (green) 1 8.05 .28 .18
P. floTidcinuTn
Florida paspalum full leaf 2 6.58 .28 .09
P. plicatuluin
brownseed paspalum full leaf 1 7.47 .37 .13
Sporobolus junceus
jsineywoods dropseed yoimg leaf 2 11.41 .21 .12
full leaf 2 6.64 .20 .06
mature (green) 1 4.02 .29 .17
6
Table 1. (Continued)
Stage of Samples Crude Calcium Phos-
Species growth protein phorus
Number Percent
GRASSLIKE PLAN 1 S
Juncus sp.
rush young leaf 1 16.63 .33 .22
Rh\nfospora globularis
pinehill beakrush young leaf 2 13.92 .28 .15
full leaf 1 7.92 .28 .10
winter leaf, green 2 6.90 .24 .08
F O R B S (W E E D S)
Chyysopsis i^tdviiuifolid
grassleaf goldaster full leaf 1 9.78 .92 .18
Dcsmodiuui ciliuvc
littleleaf tickclover full leaf 2 10.12 1.05 .14
HcliuTitlius (itii^tistifol itis
swamp sunflower full leaf 2 10.56 1.19 .14
h>a ciliata
seacoast sumpweed early leaf 1 11.90 n (')
lA"<pedeza striata
.20common lespedeza full leaf 1 15.83 1.14
Pteridiuin aquiUnum
southern bracken early leaf 1 16.65 .29 .28
Rudbeckia alismaefolia
plantainleaf coneflower early leaf 1 16.38 1.41 .22
TrifoUum procumbens
hop clover full leaf 1 22.24 1.11 .40
BROWSE
Myrica cerifera
southern waxmyrtle winter leaves
and twigs
3 10.01 .96 .08
shortleaf pine winter needles,
green
I 9.45 .25 .21
P. pnhistris
longleaf pine winter needles,
green
3 7.39 .47 .14
P. taeda
lolilolly pine winter needles,
green
1 8.69 .20 .27
Rhus copallina
shining sumac young leaf 1 16.91 .31 .27
winter twigs 2 4.13 .40 .08
Vaccinium elliottii
Elliott blueberry winter twigs 3 4.09 .46 .04
'Not determined.
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In a study made in 1947 at the Alexandria Research Center of the
Southern Forest Experiment Station, a series of plots was protected from
grazing. Every two weeks, six )3reviously undipped plots were harvested
and the grass analyzed. Crude protein was 6.5 to 7.2 percent from April
to May 15, but dropped below 6 percent for the rest of the summer and
fall (Fig. 1). Each set of plots was clipped again 2 weeks after it was
first harvested. The new fresh growth produced during these 14 days
contained from 10.9 to 8.6 percent protein throughout the summer and
early fall.
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Figure 1. Crude protein content of herbage from plots harvested initially on dates
shown, and again two weeks later.
Cassady (5), continuing this same study over a 3-year period, found
that crude protein of grass on plots harvested every 4 weeks remained be-
tween 9 and 10 percent throughout the growing season. In contrast,
crude protein in grass from previously unharvested plots declined from
9.5 percent in spring to 4.5 percent in late summer.
Although frequent close harvesting maintains high protein in the
grass, total pioduction is greatly reduced. Cassady (5) found that repeated
harvesting at 2-week and 4-week intervals reduced grass production 41
percent and 33 percent, respectively, below undisturbed production. Much
of the grass was killed, and this damaging effect appeared to last for
8
several seasons alterward, even under complete protection from grazing.
Cassady concluded that relatively intensive grazing in spring and early
summer may lengthen the cattle gaining season without drastically re-
ducing forage production.
Burning, by removing accumulated old growth and stimulating
succulent new growth high in crude protein and phosphorus, seems to
have much the same effect on grass as close grazing. For individual species
over a period of years, the average crude protein content of the young-
leaf stage is significantly higher on recently burned areas than on un-
burned. This is illustrated by Table 2. The differences in protein content
between burned and unburned range for the fufl-leaf and mature green
stages are too small to be significant.
Table 2. Crude protein (moisture-free) in pinehill bhiestem from burned and un-
burned range
Stage
Protein
Unburned range Burned range
Percent
Young leaf
Full leaf
Mature (gteen)
9. 04
5.88
5.18
12.92
6.08
• 5.29
Basis: 16 samples taken in 1944-49
Simiiar relationships were found for a number of other grass species.
Thus the effects of burning on nutrient content of the forage are quite
temporary, and may be more than offset by the damage done to both
limber and forage by injudicious burning or wildfire. In fact, there are
indications that repeated burning may reduce grass production 40 per-
cent or more (•/).
For mixed grass samples the differences in protein content between
burned and unburned areas were neither great nor consistent. Data for
3 years are shown in Tabfe 3. The greatest difference between burned
and unburned range was in spring (March-May), when most grasses are
in the young-leaf stage. Differences at other seasons were too small and
inconsistent to be statistically significant. Differences between seasons
Table 3. Crude protein (moisture-free) in composite grass samples on burned and un-
burned range, central Louisiana, 1944-1946
Season
Burned^ Unburned
19461944 1945 1946 Average 1944 1945 Average
Percent
Spring 12.3 12.2 7.1 10.5 7.5 12.4 6.1 8.7
Summer 6.3 6.3 5.1 5.9 5.0 6.0 5.5 5.5
Fall 8.6 5.3 5.3 6.4 5.3 4.9 4.7 5.0
Winter 3.1 5.5 5.8 4.8 4.9 4.2 4.4 4.5
'Burns were made each year,i in January, February, or March.
were highly significant, but differences between years were too variable
for significance.
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Two factors account for the higher nutritive value of forage
following close harvesting, grazing, or burning:
1. The new growth that is stimulated contains more protein and
phosphorus.
2. The grazing animal can take relatively pure new growth, un-
mixed with older grass of lower nutritive value.
It is commonly thought that the grass in a pine or hardwood
forest does not have as high a nutritive value as that on open or un-
timbered range. To test this idea, forage samples of bluestem grasses
were collected for chemical analysis periodically throughout 1945 in the
open grass, longleaf pine, and scrub oak types (2). Average protein values
in March were about 15 percent, but the content for all three types
dropped below 5 percent by November. The difEerences in nutritive value
of forage in these three forest types were inconsistent and are not im-
portant in animal nutrition.
It has been found that forest range grasses of east Texas have
higher contents of crude protein, calcium, and phosphorus in the
young-growth stage when they grow on soils high in nitrogen, calcium,
and phosphorus (6). Tests with complete fertilizers (300 pounds per
acre of 4-12-8, plus lime) were started in central Louisiana in 1946 to
determine whether forage high in nutrients can be grown and saved on
the stem for use during summer and fall. On ungrazed plots the
forage production was increased 35 percent by fertilization, but the nu-
trient content was disappointingly low (10). Table 4 shows that crude
protein was slightly higher in spring on the fertilized plots, but dropped
to below-maintenance levels for cattle in summer and fall. Calcium
was adequate on both fertilized and unfertilized plots. Phosphorus was
higher on fertilized areas, but still inadequate.
Table 4. Crude protein and minerals in ungrazed native grasses, as affected by
fertilizer, 1946-47. Moisture-free basis.
Season
Crude protein Calcium Phosphorus
Fertilized Unfertilized Fertilized Unfertilized Fertilized Unfertilized
Percent
Spring 8.09 7.68 0.47 0.43 0.17 0.11
Summer ,5.57 5.eo .55 .48 .13 .08
Fall 4.67 5.40 .53 .50 .13 .09
On plots open to grazing, fertilized areas were grazed closely by
cattle throughout the year, while adjacent unfertilized areas were only
lightly grazed. On fertilized areas thus closely grazed, the protein con-
tent of the forage averaged about 13 percent in spring and 9 to 10 per-
cent throughout the summer. Calcium content was adequate, and phos-
phorus nearly so.
The Cattle Diet
The chemical analyses of various forage species in different stages
and conditions of growth are very helpful, but the crux of the prob-
10
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lem is the nutrient content of the iorage actually grazed by livestock.
For this reason, cattle grazing habits v/ere observed closely and forage
samples representing the cattle diet were collected at weekly or monthly
intervals for six years. The nutrient contents of some 100 samples,
averaged by months, are shown in Table 5. The average yearlong cattle
diet on this range was approximately 62.9 percent bluestem grasses, 31.9
percent other grasses, 4.0 percent forbs or weeds, and 1.2 percent browse.
The browse was grazed only in winter.
Crude protein in the cattle diet was above 9 percent only in April
and May. In March it varied from a high of 13.40 percent in 1945, a
warm, wet spring, to a low of 3.42 percent in 1949, a cold, late season.
Usually, however, crude protein content of range grass in this area is
adequate after about March 15. In June, protein varied from a high of
9.92 percent in 1947 to a low of 6.52 percent in 1944; but generally it
was sufficient until the middle of the month. Thus crude protein was
adequate or nearly so for an average of 3 months. Year by year, the
period varied from 2i/2 to 4i/4 months, depending upon temperatures
and rainfall during spring and early summer. For the maintenance of
dry stock, crude protein was usually adequate (7 percent or more) for
about 5 months from March 16 to August f5.
Since the protein content varies so greatly from season to season
and year to year, it is important for the livestock owner to know ap-
proxiiTiately how much of this nutrient is present in the range forage his
animals are currently grazing. Campbell and Cassady (3) have reported
a close correlation Ijetween moisture content of the forage and crude
protein.
For the central Louisiana range area they found two separate
moisture-protein relationships: 1. relatively high protein for samples
taken in spring when vegetation was growing rapidly; 2. relatively low
protein for san'iples taken in summer, fall, and winter (Fig. 2). Thus, in
early spring, average crude protein reaches 9 percent when the forage
has 48 percent tree moisture. Spring grazing can therefore begin when
there is sufficient green herbage of 48 percent or more free moisture. In
summer, fall, and winter, the forage is drier; on the average it falls
below 7 percent crude protein at 53 percent free moisture, and below
6 percent at 43 percent moisture. The kind and amount of supple-
mental pastures or concentrates needed to meet protein requirements
can be roughly estimated from the moisture content of the range forage.
On the rather well-drained sands and sandy loams of the study area,
some deficiencies in calcium or phosphorus would be expected. The
fact that calcium was usually adequate and that phosphorus was never
present in adequate amounts was not anticipated. This emphasizes the
need for minerai supplements that are high in phosphorus. Most com-
mercial mineral mixtures contain considerably more calcium than phos-
phorus and would not be economical for use in this area. Probably
there are also deficiencies during part or all of the year in such minor
12
minerals as manganese and cobalt, and in at least vitamins A and D, all
necessary to animal health, reproduction, and growth.
Very likely the most urgent deiiciency in cattle diet on the range is
in energy. The deficiency often begins in mid-summer and worsens
9
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Figure 2. Average cattle diet, by months, on forest range in central Louisiana, 1944-49
through fall and winter, almost to the beginning of the next grazing
season in mid-March. The gradual drop in crude protein as the growing
season progresses apparently is accompanied by a decrease in the di-
gestibility of the organic constituents of the forage.
Although no digestion trials have been run on these forest range
samples, there is reliable evidence that such a decrease in digestibility
takes place as forage matures. For example, timothy hay in the prebloom
stage contains 11.9 percent crude protein (moisture-free), which is 54
13
percent digestible by cattle. The full bloom stage has 8.1 percent crude
protein with a digestion coetticient of 49 percent; and the mature
stage has 2.4 percent protein, which is only 42 percent digestible (72).
Such decreases in digestion coefficients as the grasses mature may be
related to the amount and location of lignification in the vascular
bundles and surrounding tissues of the grass leaves and stems (11).
Digestion coefficients for southern range grasses were estimated
from coefficients for fairly comparable roughages listed in Schneider
(12) and in Morrison (9). The estimates were made for each organic
constituent, by stages of grass development. The coefficients were applied
to the data in Table 5 to estimate average digestible protein and total
digestible nutrients of the native forage in the cattle diet from 1944 to
1949 (Table 6).
Table 6. Estimated digestible nutrients in forage on Louisiana forest range
Average period Growth stage Digestible
protein
Total
digestible
nutrients
Percetit
March l(i to May 15
May 16 to July 15
July 16 to Oct. 31
Nov. 1 to March 15
Early leaf
F'.'.U leaf
Mature (green)
Winter rough
6.5
4.3
2.7
1.7
55
49
44
38
If a requirement of about 55 percent total digestible nutrients
(moisture-free) is assumed, the table indicates that the forage provides
adequate total energy for cattle breeding herds only when the animals
can secure a fill of grass or other plants in the young-leaf and early full-
leaf stages. The young-leaf stage of a single species lasts only a few weeks,
but a succession of species of grasses and forbs furnishes succulent,
nutritious grazing from about March 16 to May 15. Calves with their
mothers, and steers on the range, do well during this period (2). Gains
continue, but at a slower rate, from about May 16 to July 15, when
grass leaves are fully grown but still fairly succulent.
During summer, from mid-July through October, cows with calves
usually lose some weight, yearbngs about hold their own, and calves
make unsatisfactory gains. This is the period when the forage is mature
though still green, with both total digestible nutrients and digestible
protein well below cattle requirements. In winter, all classes of stock
lose weight, even when a small amount of protein supplement (i/^ pound
cottonseed cake per head per day) is fed.
Meeting Nutrient Deficiencies
The estimated deficiencies in protein, energy, and phosphorus at
various stages of forage growth are summarized in Table 7. The table
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is based on composite cattle diet samples taken on forest range in cen-
tral Louisiana between 1944 and 1949.
Following are some possible means ot meeting the deficiencies.
Spring (mid-March to mid-May). No protein or energy supplement
is needed, but it is desirable to provide phosphorus-rich mineral mixture
and induce each animal to consume an amount equal to about 2 pounds
of steamed bone meal per head per month. If the cattle cannot be made
to eat bone meal, some other source of phosphorus should be substituted.
Early summer (mid-May to mid-July). A small protein supplement
is needed. It could be supplied by about 0.25 to 0.33 pound of cottonseed
meal per head per day in salt-mineral mix. The cottonseed meal supplies
some phosphorus, but an additional amount (equal to 2.5 pounds of
steamed bone meal per head per month) should be fed.
Summer-early fall (mid-July through October). The cattle may be run
on a pasture of Kudzu or millet, or other plants that will supply ade-
quate protein and energy.
Table 7. Estimated content and needed supplements of selected nutrients in cattle
diet on forest range, central Louisiana, by stages of forage growth'
Total digestible
Stage of Disestiblc protein nutrients Phosphorus
forage
In Supplement In Supplement In Supplementdevelopment ' '
„ , ^ ^ ,
,
forage needed lorage needed forage needed
Young leaf
(March 16 to
May 15)
Percent Pounds Percent Pounds Percent Ounces
li.5 0 • _ : 55^ . 0 - 0.13 0.1
Full leaf . ' ''
(May 16 to , ...
July 15) 4.3 0.1 49 1.0 .10
Mature (green) .
(July 16 to
Oct. 31) 2.7 .4 - 44 1.8 .10
Winter rough
(Nov. 1 to •
March 15) 1.7 .5 38 2.8 ^
Recommended
allowance 5.0 - - 55 .18
^Based on daily forage reciuirement per cow of 16.5 pounds, moisture-free basis.
Alternatively, if it is desired to keep the animals on forest range,
they can be given about 1.0 pound of cottonseed meal per head per
day, possibly in a salt-meal mix. The phosphorus in the cottonseed meal
should be supplemented with the equivalent of 2.5 pounds of steamed
bone meal per head per month.
Fall-winter (November to mid-March). Any one of the following
feeding schemes should keep the animals in good shape:
1. The herd may be put on green winter pasture, such as oats or rye.
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2. The forest range may be supplemented witlr about 5 pounds of
clover or alfalfa hay. A mineral mix is needed to supply salt and phos-
phorus.
3. The forest range may be supplemented with about 5 pounds of
grass hay, plus 1 pound of cottonseed meal per head per day. A mineral
mix is also needed.
4. The range may be grazed mainly for roughage. The protein
deficiency can be made up by feeding at least 1.5 pounds of cottonseed
meal per head per day. The energy deficiency must be met by an ad-
ditional supplement—for example, molasses feed at the rate of 3 pounds
per head per day.
The proposals for all four seasons assume that the animals will con-
sume about 16.5 pounds (moisture-free) of forage daily. If they do not
consume this much roughage, the estimated deficiencies will be even
greater, and more protein and energy supplements will be needed.
Methods of supplying mineral supplements vary widely. Some
owners rely on commercial mineral blocks, some feed loose mixes, and
some set out the various constituents in separate boxes. A range cattle
study in south Georgia indicated that cows may not eat enough mineral
supplement, when fed free-choice, to overcome completely the mineral
deficiency of range forage {13). Special practices, such as mixing the
minerals with protein meal or other supplemental feed, appeared de-
sirable. Since range cattle ordinarily consume about 1 ounce of salt
per head per day, the other ingredients can be mixed with the salt in
the proportions needed to meet the deficiencies at various seasons of the
year. Minor minerals, such as cobalt and manganese, may also be needed,
and can be added to the mineral mix in very small amounts.
Vitamin content of range forage was not analyzed, but it seems
probable that Vitamin A is needed as a supplement much of the year.
It can be added to the mineral mix, in the form of alfalfa meal or its
equivalent.
Summary
Forage samples, including some that represented actual cattle diet,
•were collected from native range in central Louisiana from 1944 through
1949. The samples, which were taken at all seasons of plant growth,
were analyzed by the Feed and Fertilizer Laboratory of Louisiana State
University. This bulletin reports the results of these chemical analyses;
considers the effect of timber type, burning, grazing, and fertilizing on
nutrient content of forage; summarizes the main deficiencies in the cat-
tle diet on forest range; and suggests possible means for meeting these
deficiencies.
Crude protein, calcium, and phosphorus contents at different stages
of growth are presented for 32 forest range species. Most of the grasses
contain adequate crude protein (9 percent or more, moisture-free) only
in the young-leaf stage. All of the broadleaved herbs, collected at the
stage in which they were being grazed, had adequate protein. The
16
browse plants with green leaves had enough protein, but were taken by
cattle only in winter and then sparingly. Calcium appeared adequate (0.2
percent or more) in all the species sampled. Phosphorus content oE
grasses was highest in the young-leaf stage, but even that was below the
animal diet requirements (0.18 percent or more).
Frequent grazing or harvesting keeps the protein content of the new
growth high, but seriously reduces total production of forage. Repeated
burning appears to have much the same effect. Relatively intensive
grazing in spring and summer may lengthen the cattle gaining season
without drastically reducing forage production.
No significant difference was found between the nutrients in gieen
grass in open range, scrub oak, or pine forest ty])es. Using a complete
fertilizer on the native forage increased the herbage production 35 per-
cent or more, but did not significantly raise protein contents of the
mature plants. Calcium and phosphorus were significantly higher on
the fertilized plots.
Forage samples representing cattle diet on the range had 9 ])ercent
crude protein only from about March 15 to June 15.
A close correlation was found between crude protein and moisture
in the green sample. The relationship may be useful in determining the
need for fresh pasture or supplemental feeds from season to season.
The energy values of range forage are grossly deficient during much
of the year. Suggestions are made for meeting the estimated deficiencies
with protein, energy, and mineral supplements.
-^17
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